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Fig. 1 Principle diagram of RFE: 1—Press block; 2—
Cover plate; 3—Stir tool; 4—Sample; 5—Squeeze mold;
6—Out port

Table 1 Composition of 5A06 aluminum alloy (mass fraction, %)

Al Mg Si Cu Zn

Mn Ti Fe Be

Bal. 5.8-6.8 0.40 0.10 0.20

0.5-0.8 0.02-0.1 0.4 0.0001-0.0005

=2 AZBIBEHELSERNE

Table 2 Composition of AZ31B magnesium alloy (mass fraction, %)

Mg Al Si Ca

Mn Fe Cu Ni

Bal. 2.5-35 0.08 0.04

0.6-1.4

0.2-1.0 0.003 0.01 0.001
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Fig. 2 Tensile curves of various alloys: (a) Tensile curves;
(b) Ultimate tensile strength and elongation as function of

alloys

Fig. 3 Fracture surfaces morphologies of different alloys: (a) SA06; (b) SA06-RFE; (c) 5%Mg; (d) 10%Mg
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Fig. 4 IPF maps of different alloys under various conditions: (a) 5A06; (b) SA06-RFE; (c) 5%Mg; (d) 10%Mg
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Point
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Fig. 6 SEM images of four alloys: (a) 5A06; (b) AZ31B; (c) 10%Mg; (d) High magnification of 10%Mg
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Microstructure and mechanical properties of
Al-Mg alloys fabricated by rotational friction extrusion

TU Wen-bin"*, XU Wei-ping’, CHEN Shen”’, HU Jin-yang®, XING Li’

(1. Key Laboratory for Microstructural Control of Metallic Materials of Jiangxi Province,

Nanchang Hangkong University, Nanchang 330063, China;

2. National Defense Key Disciplines Laboratory of Light Alloy Processing Science and Technology,

Nanchang Hangkong University, Nanchang 330063, China;
3. Aecc South Industry Company, Zhuzhou 412002, China)

Abstract: Al-Mg aluminum alloys with different Mg content were prepared by rotational friction extrusion (RFE).

The mechanical properties were tested and the microstructure was observed. The results show that the grains of the

annealed 5A06 substrate after RFE processing are significantly refined. The ultimate tensile strength and

elongation are increased and decreased as the addition of Mg content increases. Meanwhile, the grain of Al-Mg

alloys using the 5A06 and AZ31B as raw materials after RFE processing are further refined. The reason for this

result is due to the formation of Al;Mg, phase in Al-Mg alloy with high Mg content as the nucleation site of

dynamic recrystallization, which promotes the processing of dynamic recrystallization. However, the existence of

Al;Mg, will reduce the elongation of Al-Mg alloys.

Key words: Al-Mg alloy; rotational friction extrusion; grain; AlsMg, phase
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